c 


u 


Series  14 


I 
November,  1920  No.  1 

4 


<*. 


Meredith  College 

Quarterly  Bulletin 

1920—1921 


0K1VEBS1TY  OF  ILLINOIS  LIBAAtlY 


Published  by  Meredith  College  in  November,  January,  March  and  May 


Bntered  as  second-class  matter,   January   13,    1908,   at  the  post-office   at  Raleigh, 
N.  0.,  under  the  act  of  Congress  of  July  16,   1894. 


4-4 


ATROCITIES  IN  GREEK  WARFARE* 

By  Helen  Hull  Law 

In  connection  with  the  late  war  attention  has  naturally 
been  drawn  to  the  usages  of  warfare  in  ancient  times.1  The 
purpose  of  this  paper  is  to  present  the  main  instances  of 
atrocities  practiced  in  Greek  warfare  cited  by  Herodotus, 
Thucydides,  and  Xenophon,  covering  a  period  of  more  than 
a  century,  with  some  indication  of  the  attitude  of  the  Greeks 
themselves  toward  "f rightfulness." 

Religion  was  an  important  safeguard  in  the  relations  of 
Greek  states,  for  it  involved  the  sacredness  of  treaties,  the 
inviolability  of  heralds,  the  sanctity  of  temples,  and  the 
recovery  and  proper  burial  of  the  dead.  The  rights  of  her- 
alds were  recognized  in  the  Homeric  age  and  safe-conduct 
given  them.  As  a  rule,  these  rights  were  strictly  observed 
and  disregard  of  them  was  a  grave  offense  and  might  lead  to 
serious  consequences.  Herodotus  (vii.  133-34)  tells  the 
famous  story  of  how  the  ambassadors  sent  by  Darius  to  the 
Greek  cities  were  thrown  into  a  pit  at  Athens  and  into  a  well 
at  Sparta  with  orders  to  take  earth  and  water  for  them- 
selves to  carry  to  the  king.  The  Lacedaemonians,  as  the  vic- 
tims at  the  temple  of  Talthybius  failed  to  give  good  omens, 
sought  to  make  amends  by  sending  two  men  to  the  king  as 
atonement  for  the  heralds  slain.  The  men  were  themselves 
kindly  treated  by  Xerxes,  but  during  the  Peloponnesian  War 
their  sons  sent  to  Asia  as  ambassadors  were  betrayed  by 
Sitalces,  taken  to  Athens,  and  put  to  death  by  the  Athenians, 
who  justified  this  illegal  act  by  declaring  that  it  was  done  in 
retaliation  for  certain  illegal  practices  of  warfare  that  the 
Lacedaemonians  had  adopted.  It  was  the  death,  under  sus- 
picious circumstances,  of  a  herald  sent  to  the  Megarians  that 

*  Reprinted  by  permission  from  the  Classical  Journal,  December,   1919. 

1  For  a  comparison  of  warfare  in  Greece  in  the  fifth  century  b.  c.  and  in  Europe 
in  the  twentieth  century  see  "Usages  of  Ancient  Warfare"  by  H.  P.  Jones  in  the 
Edinburgh  Review,  January,  1918,  and  "Berlin  and  Athens"  by  Mrs.  Allinson  in 
the  Unpopular  Review,  March,  1919. 
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was  the  cause  of  the  second,  more  stringent  decree  against  the 
Megarians,  providing  for  a  truceless  war  and  two  invasions 
of  the  Megarid  a  year.2 

The  wanton  destruction  of  sacred  edifices  practiced  by  the 
Germans  in  France  has  no  counterpart  in  Greek  warfare. 
The  burning  of  the  temples  on  the  Acropolis  by  Xerxes  3  was 
an  act  typically  barbarian  rather  than  Greek.  Greek  feeling, 
on  the  other  hand,  is  shown  by  the  fact  that  it  was  under 
the  plea  that  the  Athenians  had  done  wrong  in  transgressing 
the  law  of  the  Hellenes  by  using  temples  for  ordinary,  secular 
purposes  that  the  Boeotians  refused  on  one  occasion  the  usual 
request  that  the  dead  be  given  up  under  a  truce.4  The  tem- 
ples were  not  only  themselves  sacred  but  they  gave  safety  to 
those  who  took  refuge  there.  The  most  famous  violation  of 
this  sanctity  took  place  at  Athens  during  the  conspiracy  of 
Cylon  when  the  Athenians  raised  up  those  who  had  seated 
themselves  as  suppliants  at  the  altar  on  the  understanding 
that  no  harm  should  be  done  them,  led  them  out  and  killed 
them,  and  even  dispatched  on  the  spot  others  who  had  taken 
refuge  at  the  altar.  From  this  deed  the  men  who  killed  them 
were  called  accursed  and  guilty  of  an  offense  against  the 
goddess.5  In  ordinary  warfare  as  well  as  in  civil  strife 
those  in  danger  might  take  refuge  at  an  altar.  After  the 
battle  of  Coronea,  for  instance,  Agesilaus  was  informed  that 
eighty  of  the  enemy  under  arms  were  in  the  temple.  "  Though 
he  was  covered  with  wounds  he  did  not  forget  his  duty  to  the 
gods  but  gave  orders  to  let  them  retire  unscathed  and  would 
not  suffer  any  injury  to  be  done  them."  6 

This  reference  for  temples  is  shown  by  the  refusal  of  the 
Boeotians  to  give  back  the  dead  under  truce  because  the 
Athenians  had  violated  the  sanctity  of  the  temple  of  Delium. 
Under  ordinary  circumstances  from  the  time  of  Homer  on, 
truces  for  this  purpose  were  granted  without  question.  Even 
in  this  case  the  Boeotians  did  not  persist  in  their  refusal, 

2  Plutarch  Pericles  30.  5  Thuc.  i.   126. 

3  Herod,  viii.  53,   54.  e  Xen.  Hell.  iv.  3.  20. 

4  Thuc.  iv.   97. 
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for  the  importance  attached  by  religion  to  the  proper  burial 
of  the  dead  made  it  really  necessary  to  allow  the  bodies  to  be 
taken  up. 

It  is  of  immediate  interest  to  inquire  whether  the  defeated 
belligerents  were  allowed  to  pick  up  the  severely  wounded  or 
whether  they  were  taken  prisoner  or  perhaps  slain  by  the 
enemy.  The  silence  of  the  ancient  writers  in  regard  to  this 
point  seems  strange  to  us  when  we  think  of  the  work  done  by 
the  Red  Cross  nowadays.  In  the  account  of  the  Sicilian  re- 
tieat  Thucydides  tells  us  that  the  Athenians  left  the  camp 
where  the  dead  lay  unburied ;  and  the  living  whom  they  were 
leaving  behind,  wounded  or  sick,  were  far  more  shocking  to 
behold  and  more  to  be  pitied  than  those  who  had  perished, 
as  they  entreated  and  bewailed,  begging  their  friends  to  take 
them  and  loudly  calling  upon  individual  comrades  or  rela- 
tives (vii.  75).  In  the  absence  of  explicit  evidence  it  may  be 
surmised  that  the  severely  wounded  were  left  to  be  picked 
up  by  the  defeated  belligerents  after  the  victors  had  made 
prisoners  of  the  slightly  wounded.7 

It  was  a  general  custom  to  strip  the  dead  of  arms,  clothing, 
and  ornaments,  but  there  is  no  evidence  of  the  mutilation  of 
the  dead  in  the  historic  period.  As  early  as  the  Homeric 
poems  we  see  the  horror  with  which  Achilles'  treatment  of 
the  body  of  Hector  was  regarded.  Herodotus  expresses  the 
natural  repugnance  of  the  Greeks  for  the  mutilation  of  the 
dead  in  his  account  of  Xerxes'  treatment  of  the  body  of 
Leonidas.  When  Pausanias  was  urged  to  mutilate  the  body 
of  Mardonius  in  reprisal  he  indignantly  repudiated  the  sug- 
gestion, saying,  "Such  actions  befit  barbarians  rather  than 
Greeks  and  even  in  barbarians  we  detest  them"  (ix.  79). 

In  actual  warfare  the  devastation  of  the  land  of  the  enemy 
was  the  recognized  means  of  applying  pressure.  During  the 
Peloponnesian  War  the  Spartans  regularly  invaded  'and 
devastated  the  land  of  the  Athenians  and  the  Athenians  regu- 
larly sent  ships  to  ravage  the  coasts  of  the  Peloponnesus.   The 

7  For  instances  of  the  wounded  being  taken  prisoner  see  Thuc.  iv.  38,  57.  Cf. 
Aristophanes  Acharnians  1174  for  the  care  of  the  wounded.  Grote  suggests  that 
they  were  slain  by  the  victors. 
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devastation  consisted  evidently  in  the  destruction  of  the 
yearly  crop  and  the  cutting  down  of  fruit  and  olive  trees  and 
the  burning  of  buildings.8  It  was  fear  for  their  vine  crop 
that  was  still  ungathered  that  made  the  people  of  Acanthus 
decide  to  admit  Brasidas,  for  moderate  and  just  as  he  was  in 
his  dealings  with  the  cities  of  Chalcidice,  he  threatened  to  lay 
waste  their  lands  if  they  refused.9  How  complete  the  de- 
struction might  be  is  seen  from  the  statement  in  the  Oxy- 
rhynchus  papyrus,  "In  the  Decelean  War  the  enemy  carried 
off  all  the  furnishing  material  in  Attica,  beginning  with  the 
wood  and  tiles  of  the  houses."  But  in  the  former  invasions, 
the  account  continues,  the  land  had  suffered  but  slight 
injury.10  Probably  the  latter  situation  was  more  common 
than  the  former,  for  it  would  not  be  to  the  interest  of  the 
conquerors  to  cripple  absolutely  a  land  that  might  be  of  use 
to  them  later. 

The  character  of  Greek  fighting  was  merciless,  though  the 
refinements  of  cruelty  resulting  from  modern  invention  were 
unknown.  Ordinarily,  the  fighting  went  on  to  the  bitter  end ; 
quarter  was  seldom  asked  or  given;  troops  that  were  over- 
powered and  helpless  were  simply  slaughtered  and,  speaking 
generally,  few  prisoners  were  taken.11 

The  fate  of  those  taken  prisoner  whether  in  battle  or  in 
capturing  a  town  differed  greatly  according  to  circumstances. 
The  killing  of  all  prisoners  was  clearly  within  the  rights  of 
the  conqueror,  but  unless  there  was  some  special  reason  for 
severity,  ordinarily  the  prisoners  were  sold  into  slavery  rather 
than  killed.12  Often  the  personal  character  of  the  com- 
mander in  charge  was  the  decisive  factor  in  determining  the 
fate  of  the  conquered,  as  can  be  seen  by  comparing  the  lenient 
terms  offered  to  Mende  by  Nicias  with  the  harsh  treatment 
meted  out  to  another  revolting  Chalcidian  city,  Torone,  by 
Cleon.  Political  considerations  also  had  much  to  do  with 
the  treatment  of  prisoners.     The  Corcyreans  of  high  posi- 

8Xen.  Hell   1.  2.  9  Time.  iv.   88. 

10  Oxyrhynchus  papyrus  edited  by  Grenfell  and  Hunt,  V,   175. 

11  Herod,  ix.  70;  Xen.  Hell.  ix.  4.  11-12. 

12  Cf.  Bell.  vii.  4.  25. 
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tion,  taken  captive  at  Anactorium  by  the  Corinthians,  were 
treated  with  great  consideration  in  the  hope  that  they  might 
bring  over  their  country  to  the  side  of  Corinth  on  their 
return.13  Similarly,  the  Spartans  taken  by  Athens  at  Pylos 
were  given  excellent  care  since  they  were  of  great  value  in 
peace  negotiations.  Prisoners  were  also  held  for  exchange 
or  ransom.14 

The  plight  of  Athenian  prisoners  after  the  Syracusan 
disaster  reminds  us  of  conditions  in  the  prison  camps  of 
Germany  during  the  late  war.  The  prisoners  were  kept 
crowded  into  a  quarry  without  shelter,  in  a  dreadful  condi- 
tion, suffering  from  illness,  hunger,  and  thirst.15  But  refer- 
ences to  the  treatment  of  prisoners  are  rare.  Thucydides 
enlarges  on  the  sufferings  of  the  Athenians  because  it  was  an 
exceptional  case.  Prisoners  held  for  exchange  were  fairly 
well  treated ;  others  were  almost  immediately  sold  into 
slavery. 

The  selling  of  men  taken  prisoner  and  of  women  and  chil- 
dren in  a  captured  town  was  a  generally  accepted  custom. 
It  was  not  as  horrible  and  inhumane  to  the  ancient  mind  as  it 
is  to  ours,  for  slavery  was  an  institution  everywhere  recog- 
nized in  the  ancient  world.  Besides,  it  was  preferable  to 
death,  for  there  was  always  a  chance  for  ransom,  the  terms  of 
which  were  ordinarily  liberal.16  It  may  be  doubted  whether 
their  lot  was  worse  than  that  of  the  French  and  Belgian 
civilians,  who  were  carried  off  by  the  Germans  into  slavery. 

The  instances  in  which  the  extreme  penalty  of  death  was 
inflicted  on  prisoners  are  few.  At  the  outbreak  of  the  Pelop- 
onnesian  War,  the  Plataeans  threatened  to  put  to  death  the 
prisoners  taken  when  the  city  was  attacked,  if  the  Thebans 
did  not  withdraw  from  their  territories,  a  threat  which  they 
later  carried  out  although  the  Thebans  withdrew  at  once. 
The  Athenians  saw  the  folly  of  antagonizing  every  one  at  the 
beginning  of  hostilities,  but  the  herald  who  was  sent  to  forbid 

13  Thuc.   i.   55.  «  Thuc.  v.  3. 

15  Thuc.  vii.  87. 

16  For  varying  terms  of  ransom  cf.  Herod,  v.  77;  vi.  79;  Thuc.  iii.   70;  vii.  83; 
Aristotle  Ethics  v.  7.  1. 
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the  Plataeans  taking  any  violent  measures  without  instruc- 
tions unfortunately  arrived  too  late.17 

At  the  very  end  of  the  war,  after  the  battle  of  Aegospotami, 
when  the  fate  of  the  Athenian  prisoners  was  being  considered, 
among  the  crimes  committed  against  the  law  of  Hellas  brought 
up  against  them  was  their  alleged  intention  of  cutting  off  the 
right  hands  of  all  prisoners  taken.  False  as  this  accusation 
probably  was,  it  resulted  in  the  death  of  the  prisoners.18 

As  to  the  treatment  of  women  and  children  in  warfare,  our 
knowledge  is  rather  limited  because  of  the  submerged  posi- 
tion of  women  in  all  the  Greek  cities,  except  Sparta.  But 
Herodotus  19  tells  of  two  occasions  when  the  women  of  Athens 
were  aroused  in  the  stress  of  war  to  take  cruel  vengeance,  not 
on  a  foreign  enemy,  but  on  their  own  fellow-citizens.  They 
stabbed  to  death  with  their  brooches  the  sole  survivor  of  an 
expedition  to  Aegina,  in  anger  that  he  alone  had  returned, 
and  again  they  stoned  to  death  the  wife  and  children  of  a  man 
who  had  advised  that  the  proposals  of  a  foreign  enemy  be 
accepted.  Violent  as  these  outbreaks  were,  they  were  very 
rare  in  comparison  with  the  part  taken  by  women  in  the 
French  Revolution,  or  more  recently  in  Russia.  The  only 
recorded  occasion  when  women  and  children  were  put  to  death 
after  a  town  had  been  taken  was  in  the  Thracian  sack  of 
Mycalessus.20  There  is  little  or  no  information  about  their 
life  in  slavery  or  their  relations  with  their  owners  except  the 
statement  made  by  Plutarch  that  Alcibiades  took  one  of  the 
Melian  women  for  himself  and  brought  up  the  child  he  had 
by  her.  Ordinarily,  they  sank  into  the  position  of  mere 
household  slaves.21 

As  for  the  other  dependent  classes  in  the  state,  the  slaves 
and  Helots,  both  presented  difficult  problems.  One  of  the 
greatest  annoyances  connected  with  the  Spartan  occupation 
of  Decelea  was  that  it  was  a  refuge  for  runaway  slaves ;  it  is 

17Thuc.  ii.  5,  6.      Cf.  iii.  66,  2.  18  Xen.  Hell.  ii.   1.  28-37. 

19  v.  87;  ix.  5. 

20  Thuc.  vii.  29.  For  the  Athenian  attitude  toward  the  crime  of  a  general  who 
killed  the  husbands  of  two  women  for  personal  reasons  see  Agathias'  epigram  on 
Paches  and  the  Melesian  women  and  compare  Plutarch  Nicias  6. 

21  See  Euripides'  Andromache  for  an  appreciation  of  the  pathos  of  the  situation. 
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estimated  that  Athens  lost  20,000  slaves  by  desertion  during 
the  war.  In  the  case  of  the  Helots,  the  danger  was  still  greater, 
for  the  Spartans  lived  in  continual  fear  of  their  uprising, 
constantly  putting  to  death  all  those  who  seemed  superior 
and  declaring  war  against  them  every  year  to  avoid  blood- 
guiltiness.  During  the  Peloponnesian  War  the  Helots  were 
asked  to  pick  out  those  who  had  most  distinguished  them- 
selves against  the  enemy.  The  two  thousand  who  were  se- 
lected were  given  freedom  amid  great  rejoicing,  and  then 
afterward  the  Spartans  did  away  with  them  and  no  one  knew 
how  any  of  them  perished.22 

The  fate  of  a  town  taken  in  war  differed  according  to  its 
relation  to  the  conquering  government  and  the  disposition  of 
the  general  in  command.  Sometimes  very  lenient  terms  were 
granted.23  Part  of  the  success  of  Brasidas  in  Chalcidice  was 
due  to  his  leniency  toward  those  towns  that  had  resisted  him. 
He  sent  word  to  Amphipolis  that  any  of  the  Amphipolitans 
or  Athenians,  who  chose,  might  continue  to  enjoy  their  prop- 
erty with  full  rights  of  citizenship;  those  who  did  not  wish 
to  stay  had  five  days  to  depart,  taking  their  property  with 
them.24  Sometimes,  on  the  other  hand,  the  terms  were 
severe.  In  the  case  of  Plataea,  so  much  bitterness  had  been 
roused  by  the  killing  of  the  Theban  prisoners  at  the  opening 
of  the  war  that  when  the  town  finally  surrendered,  the  legal 
trial  promised  was  a  mere  matter  of  form ;  but  still  the  fact 
that  even  the  form  of  a  trial  was  gone  through  with  shows  that 
they  feared  the  odium  resulting  from  a  full  exercise  of  their 
rights  as  victors.  The  Lacedaemonian  judges  asked  only 
one  question,  whether  the  Plataeans  had  ever  done  the  Lace- 
daemonians and  their  allies  any  service  in  the  war,  and  when 
a  negative  answer  was  given,  the  prisoners  were  taken  out  and 
slain,  the  women  made  slaves,  and  the  town  razed  to  the 
ground.25 

Against  Mytilene  in  particular  the  anger  of  the  Athenians 
had  been  aroused,   for  they  considered  that  Mytilene  had 

22  Thuc.  iv.  80.  24  Thuc.  iv.   105. 

28  Hell.  vi.  5.  12;  v.  4.  63.  25  Thuc.  iii.  68. 
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revolted  without  cause  since  it  was  an  autonomous  ally.  The 
Peloponnesian  fleet  had  been  summoned  for  aid,  and  there 
was  danger  that  the  revolt  might  spread  to  all  Ionia.  Conse- 
quently, when  after  a  long  siege,  the  Mytileneans  had  been 
forced  to  surrender,  the  Athenians  determined  to  put  to  death 
not  only  the  prisoners  whom  Paches  had  sent  to  Athens  as 
chiefly  responsible  for  the  revolt,  but  all  the  adult  male  popu- 
lation of  Mytilene,  and  to  enslave  the  women  and  children. 
The  next  day,  however,  the  Mytilenean  representatives  at 
Athens  succeeded  in  securing  a  fresh  discussion  of  the  ques- 
tion and  the  decree  was  withdrawn.  The  walls  of  Mytilene 
were  demolished,  the  ships  taken  over,  and  the  prisoners  at 
Athens  killed,  but  the  people  were  saved.26 

After  the  revolt  of  the  Chalcidian  towns  at  the  instance  of 
Brasidas,  the  Athenians  took  violent  measures  in  reducing 
them.  Since  Scione  had  revolted  two  days  after  the  truce 
and  Brasidas  had  refused  to  restore  the  town  without  arbitra- 
tion, the  Athenians  decreed  on  the  motion  of  Cleon  that  the 
town  be  reduced  and  the  Scionians  put  to  death,  a  decree 
which  was  carried  out  two  years  later  when  Scione  fell,  for 
the  women  and  children  were  enslaved,  the  adult  males  put 
to  death,  and  the  land  given  over  to  the  Plataeans.27  On  the 
capture  of  Torone  also,  Cleon,  who  was  in  command,  sold  the 
women  and  children  as  slaves  and  sent  the  men  to  Athens  to 
be  held  for  exchange.28 

The  attack  made  by  the  Thracians  29  on  Mycalessus  is  the 
most  dreadful  atrocity  committed  during  the  war,  for  the 
women  and  children  were  not  spared,  as  they  ordinarily  were. 
The  Thracians,  bursting  in,  sacked  the  houses  and  temples 
and  butchered  the  inhabitants,  sparing  neither  youth  nor  age 
but  killing  all  they  fell  in  with,  even  children  and  women. 
Everywhere  confusion  reigned  and  death  in  all  its  shapes, 
and  in  particular  they  attacked  a  boy's  school  and  massacred 
all  the  children.  In  short,  the  disaster  falling  upon  the 
whole  town  was  unsurpassed  in  magnitude  and  unapproached 

26Thuc.  iii.  50.  27  Thuc.  iv.  122. 

28Thuc.  v.  3. 

29  The  Thracians  had  been  in  the  pay  of  Athens  but  Avere  on  their  way  home. 
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by  any  in  suddenness  and  horror,  since,  as  Thucydides  puts 
it  (vii.  29),  the  Thracian  race,  like  the  bloodiest  of  the  bar- 
barians, is  always  most  violent  when  it  has  nothing  to  fear. 
This  shows  both  the  Greek  contempt  for  barbarians  and  the 
repugnance  which  the  Greeks  naturally  felt  for  acts  of 
this  sort. 

Greek  treatment  of  conquered  enemies  differed  according 
as  they  were  barbarians,  rebels,  national  enemies,  and  politi- 
cal enemies.  The  barbarians  were  looked  upon  with  scorn 
and  no  mercy  was  shown  them.30  Even  Plato,  in  advocating 
less  cruel  methods  of  warfare,  makes  it  clear  that  he  is  think- 
ing only  of  war  between  Hellenes.  Rebels,  revolting  mem- 
bers of  a  league  or  federation,  were  frequently  dealt  with 
harshly,  as  can  be  seen  by  the  fate  of  Scione,  Torone,  and 
Plataea.  There  was  less  bitterness  toward  other  Greek  cities 
with  whom  there  was  formal  war,  but  between  political  ene- 
mies the  strife  was  extremely  cruel.  The  truth  of  Herodo- 
tus' statement  (viii.  3)  that  stasis  is  as  much  worse  than 
war  as  war  is  worse  than  peace  is  shown  by  the  fact  that  the 
most  terrible  outbursts  of  violence  arose  from  this  bitter  strife 
between  aristocrats  and  populace.  This  is  illustrated  in  the 
conspiracy  of  Cylon  and  in  the  uprising  at  Samos,31  but 
most  strikingly  at  Corey r a.  When  the  garrison,  which  had 
surrendered  to  the  Athenians,  was  finally  given  over  to  the 
Corcyreans,  a  scene  followed  like  recent  happenings  in  Rus- 
sia. The  prisoners  were  shut  up  in  a  large  building  and 
afterward  taken  out  by  twenties  and  led  between  two  lines  of 
heavy  infantry,  bound  together,  and  were  beaten  and  stabbed 
by  the  men  in  the  lines  whenever  they  saw  any  personal  enemy 
pass.  In  this  way  sixty  men  were  taken  out  and  put  to 
death  before  the  rest  realized  that  they  were  not  simply  being 
moved  from  one  place  of  confinement  to  another.  There- 
upon, the  men,  refusing  to  go  out,  were  attacked  in  the  build- 
ing; many  committed  suicide  and  finally  all  perished.32  It 
was  to  prevent  bloodshed  of  this  sort  that  amnesties  were 

30  Herod,  ix.   70;   Xen.  Hell.  iv.  4.   11-12. 

31Thuc.  viii.  21.  »  Thuc.  iv.  47-48. 
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arranged  when  political  exiles  were  allowed  to  return  un- 
harmed, as,  for  instance,  in  Athens  in  404. 

Deportation  of  inhabitants  carried  on  so  extensively  in  the 
late  war  was  not  an  uncommon  method  of  warfare,  as  is 
shown  by  Herodotus'  frequent  mention  of  it  in  his  history  of 
the  Eastern  Empire.  On  two  occasions,  at  least,  the  Athe- 
nians expatriated  the  entire  population  of  a  city  as  a  means  of 
protection  or  revenge,  Aegina  and  Histaea.33 

Violation  of  neutrality  is  of  special  interest  by  reason  of 
its  prominence  in  the  recent  war.  The  right  of  a  city  to  be 
neutral  was  recognized;  the  Spartans,  for  instance,  sug- 
gested that  Plataea  remain  neutral  during  the  war  34  and  the 
Melians  asked  to  be  allowed  to  remain  friendly  to  both  sides. 
This  request  the  Athenians  refused,  evidently  because  they 
considered  that  the  effect  of  this  on  their  subject  allies  would 
be  demoralizing.  When  the  Melians  refused  to  yield,  their 
city  was  besieged  and  on  being  captured  it  suffered  the  same 
fate  that  a  revolting  colony  like  Scione  suffered;  its  male 
inhabitants  were  killed,  the  women  and  children  sold  into 
slavery,  and  the  town  destroyed.35  Melos,  then  a  neutral 
state,  was  treated  as  a  revolting  colony  and  all  distinction  for- 
gotten in  later  literature.36  Brasidas'  experience  in  Thessaly 
is  an  instructive  instance  of  the  way  in  which  passage  of  an 
armed  force  through  a  neutral  country  was  regarded.  While 
Brasidas  was  leading  his  forces  through  Thessaly,  ostensibly 
a  neutral  country,  but  really  sympathetic  with  Athens,  he 
was  stopped  by  ambassadors  who  rebuked  him  for  making 
the  attempt  without  the  consent  of  the  nation.  Brasidas  dis- 
claimed all  intention  of  passing  through  against  the  will  of 
the  country  but  asked  them  not  to  stop  him,  as  he  did  not 
come  as  an  enemy  to  them.  While  his  request  was  being 
considered  he  hurried  on  and  managed  to  get  through  before 
the  Thessalians  decided  what  to  do.37  It  is  worth  noting  that 
he  used  guile  but  did  not  employ  force.  Especially  im- 
portant in  regard  to  the  treatment  of  neutrals  is  the  state- 

83  Thuc.   ii.   27;    i.    114.  M  Isocrates  iv.  and  xii,  passim. 

MThuc.  ii.  72.  37  Thuc.  iv.  78. 

85  Thuc.   v.    116. 
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ment  that  the  Lacedaemonians  slew  all  the  Athenian  and 
allied  traders  whom  they  caught  on  board  the  merchantmen 
around  the  Peloponnesus  and  at  the  beginning  of  the  war 
butchered  as  enemies  all  the  men  whom  they  captured  on  the 
sea,  whether  enemies  or  neutrals.38  Such  treatment  of  neu- 
trals is  not  more  cold-blooded  than  the  indiscrimnate  slaugh- 
ter of  neutrals,  including  women  and  children,  at  sea  by  the 
Germans.  It  was  a  desperate  attempt  to  cut  Athenian  com- 
mercial and  military  communications  with  the  west.  The 
enormity  of  the  policy  in  Athenian  estimation  is  shown  by 
their  actions  in  putting  Spartan  ambassadors  to  death  as 
a  reprisal.39 

These  are  in  the  main  the  atrocities  recorded  by  Greek 
historians  of  this  period.  All  of  them  can  be  paralleled  in 
the  history  of  the  recent  war.  But  it  may  be  asked  how  far 
the  silence  of  the  historians  is  to  be  regarded  as  proof  that 
other  and  perhaps  worse  atrocities  were  not  committed.  It  is 
conceivable  that  certain  deeds  of  violence  were  not  recorded 
because  they  were  regarded  as  unimportant  or  not  unusual 
enough  to  be  interesting,  or  were  suppressed  through  a  desire 
to  shield  the  perpetrator  of  the  deed.  For  instance,  it  is 
natural  to  inquire  whether  it  is  possible  to  conclude,  since  no 
mention  of  the  fact  is  made,  that  the  soldiers  did  not  ordi- 
narily plunder  a  town  taken  in  war.  Thucydides  (iv.  130) 
does  relate  that  when  Mende  opened  its  gates  to  the  Athe- 
nians without  an  agreement,  the  generals  had  difficulty  in 
restraining  the  soldiers  from  massacring  the  inhabitants  as 
if  the  town  had  been  taken  by  storm.  But  so  inadequate 
were  engines  of  assault  that  only  very  infrequently  was  a 
town  taken  by  storm.  Ordinarily  a  town  was  forced  to  sur- 
render through  the  plundering  of  the  surrounding  country  or 
after  a  siege  of  varying  length  or  through  some  internal 
treachery.     An  agreement  made  before  the  gates  were  opened 

38  Thuc.  ii.  67.  For  another  instance  of  cruel  and  shortsighted  policy  see  Thuc. 
iii.  32.  Alcidas  put  to  death  islanders  (members  of  the  Athenian  league  not 
taking  an  active  part  in  the  war)  without  considering  that  he  was  making  more 
friends  into  enemies  than  enemies  into  friends. 

89  Cf .  supra,  p.  2.  See  Herod,  v.  102 ;  Thuc.  iii.  67  for  other  illustrations  of 
the  principle  of  reprisals. 
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would,  on  most  occasions,  prevent  unrestrained  violence  on 
the  part  of  the  soldiers  on  entering  the  town.  Indiscrimi- 
nate rifling  of  a  town  could  certainly  not  be  allowed  if  the 
place  had  been  won  by  internal  treachery,  for  in  that  case 
friends  would  be  apt  to  suffer  along  with  enemies.  Then, 
too,  Thucydides'  whole  account  of  the  sack  of  Mycalessus 
shows  that  such  a  massacre  of  inhabitants  and  destruction  of 
a  city  was  not  merely  unusual  but  a  unique  instance  and  dis- 
tinctly barbarian  rather  than  Greek.  A  grave  doubt  is  cast 
upon  the  reliability  of  the  historian  in  question,  if  it  is  be- 
lieved, that  he  deliberately  withheld  information  in  a  desire 
to  shield  either  side.  Thucydides  certainly  shows  no  inclina- 
tion to  shield  his  own  city,  for  he  tells  of  Melos  and  Scione 
in  as  simple  and  straightforward  a  fashion  as  he  does  of  any 
of  the  atrocities  committed  by  the  Spartans.  Consequently, 
it  is  probably  safe  to  infer  that  the  history  of  Thucydides,  at 
least,  gives  a  fairly  complete  account  of  the  atrocities  com- 
mitted during  the  war.40 

But  it  is  worth  while  to  attempt  to  understand  why  a  peo- 
ple as  humane  and  civilized  as  the  Greeks  were  guilty  of  these 
deeds  of  violence  and  how  they  themselves  regarded  them. 
In  some  cases  the  influence  of  a  strong  and  powerful  man  can 
be  seen,  for  it  was  Cleon  who  proposed  the  first  decree  against 
Mytilene  and  the  decree  against  Scione,  and  Alcibiades  was 
the  most  vigorous  supporter  of  the  Melian  decree.  Often  the 
people  must  have  been  carried  away  by  anger  and  the  elo- 
quence of  the  speaker,  only  to  repent  afterward,  as  in  the  case 
of  Mytilene.  The  humane  character  of  the  people  is  shown 
by  Herodotus'  story  that  they  were  moved  to  tears  by  an 
allusion  to  the  fall  of  Miletus  in  a  tragedy  and  fined  the 
author  for  reminding  them  of  their  misfortune  (vi.  21  ).41 
But  the  fall  of  Miletus  had  been  after  all  only  a  sin  of  omis- 
sion. It  is  possible  only  to  imagine  the  effect  on  the  Athe- 
nians of  Euripides'  "Trojan  Women/'  produced  the  spring 
after  the  destruction  of  Melos. 


40  It  does  not  seem  likely  that  the  philolaconian  Xenophon  suppressed  any  facts 
detrimental  to  Athens. 

41  The  Athenians  failed  to  aid  Miletus  against  the  Persians. 
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How  are  ye  blind 
Ye  treaders  down  of  cities,  ye  that  cast 
Temples  to  desolation  and  lay  waste 
Tombs,  the  untrodden  sanctuaries  where  lie 
The  ancient  dead,  yourselves  so  soon  to  die.42 

What  the  Athenians  felt  after  the  battle  of  Aegospotami,  at 
least,  Xenophon  tells  us  (II ell.  ii.  2,  3).  After  this  com- 
plete disaster,  when  the  Athenians  had  lost  all  hope,  they  pic- 
tured the  evils  which  they  were  about  to  suffer,  the  life  of 
which  they  themselves  had  inflicted  on  the  men  of  Melos  or 
on  the  men  of  Histaea,  or  Scione,  Torone,  the  Aeginetans  and 
many  another  Hellenic  city.  The  list  of  deeds  that,  accord- 
ing to  Xenophon,  weighed  upon  the  consciences  of  the  Athe- 
nians is  instructive :  the  deportation  of  the  Histaeans  and  the 
Aeginetans  and  the  destruction  of  Melos,  Scione,  and  Torone. 
This  is  also,  it  is  interesting  to  note,  the  list  of  Athenian 
atrocities  given  by  Thucydides  and  Isocrates.  For  the  point 
of  view  presented  in  the  history  of  Thucydides  one  turns 
naturally  to  the  speeches,  and  especially  to  those  of  the  Myti- 
lenean  debate  and  the  Melian  conference.  Cleon  in  defend- 
ing the  Mytilenean  decree  uses  very  plain  language.  He 
accuses  the  people  of  weakness  and  of  forgetting  that  their 
empire  is  a  tyranny  and  that  Athenian  superiority  is  secured 
by  might  and  not  by  loyalty.  Mytilene  has  deserved  its  fate 
and  its  punishment  will  be  a  warning  to  others,  but  in  any 
case  the  Athenians  must  punish  in  accordance  with  their  in- 
terests or  give  up  their  empire.  Diodotus  in  answer  waives 
the  question  of  the  guilt  of  the  Mytileneans  and  the  justice 
of  their  punishment  and  deals  only  with  the  question  of 
expediency.  The  question  is  not  one  of  justice  but  of  how  to 
make  the  Mytileneans  useful  to  Athens,  and  it  is  not  to  the 
interest  of  Athens  to  receive  a  ruined  town  from  which  reve- 
nue cannot  be  drawn  or  to  alienate  the  democratic  party  in 
other  cities  (iii.  37-48).  These  speeches  do  not  throw  much 
light  on  Thucydides'  own  opinion  of  the  decree.  His  atti- 
tude toward  Cleon  seems  to  indicate  that  he  does  not  approve 

42  Gilbert  Murray's  Translation. 


16  Meredith  College  Bulletin 

of  his  sentiments  but  it  may  be  asked  whether  he  regards 
the  whole  question,  as  Diodotus  does,  as  a  mere  matter  of 
expediency.  In  this  case  it  is  possible  to  judge  his  view 
better  from  the  erga  than  the  logoi  for  the  whole  story  of 
Mytilene  is  told  in  a  manner  not  only  dramatic  but  sympa- 
thetic with  the  Mytileneans.  The  picture  of  the  haste  with 
which  the  men  of  the  second  galley  rowed  and  in  particular 
the  statement  that  the  men  in  the  first  galley  did  not  hurry 
upon  so  monstrous  an  errand  shows  what  Thucydides  thought 
of  the  decree  which,  as  he  says,  condemned  a  whole  city 
instead  of  only  those  guilty. 

The  Melian  conference  is  even  more  puzzling.  The  words 
of  the  Athenians  are  remarkable  for  the  frank  brutality  of 
their  claim  that  might  makes  right.43  They  urge  that  the 
question  of  right  be  waived  entirely  since  they  both  know 
equally  that  in  ordinary  life  justice  is  only  regarded  between 
equals  in  power,  while  the  strong  do  what  they  can  and  the 
weak  yield.  Again,  they  say,  "We  hold  the  customary 
beliefs  about  the  gods  and  we  know  for  a  certainty  that  men 
by  an  inevitable  law  of  their  nature  dominate  when  they  can. 
We  did  not  promulgate  this  law  nor  were  we  the  first  to  profit 
by  it.  We  found  it  in  operation  and  shall  leave  it  for  all 
futurity."  44  In  reading  this  dialogue  one  wonders  why 
Thucydides  put  such  brutal  and  cold-blooded  arguments  in 
the  mouths  of  the  Athenians.  He  is  criticized  by  Dionysius 
of  Halicarnassus  on  the  ground  that  such  statements  would  be 
more  fitting  on  the  lips  of  a  Persian  monarch  than  on  those 
of  the  Athenians.  It  has  been  suggested  that  this  shows 
Thucydides'  personal  resentment  against  the  Athenians  be- 
cause of  his  banishment,  but  the  rest  of  his  history  does  not 
support  this  conclusion.  Cornford's  45  attempt  to  show  that 
Thucydides  wished  his  readers  to  think  the  Melian  decree  an 
act  of  madness  on  the  part  of  the  Athenians,  for  which  they 
were  punished  by  the  Sicilian  disaster,  is  not  convincing 
because  Thucydides  does  not  show  that  he  considered  the 

43Thuc.  v.  85-113. 

44  Shorev,    "Implicit  Ethics  and  Psychology  of  Thucydides,"   Trans.  Amer.  Phil. 
Asso.,  XXIV,   65. 

46  Thucydides  mythistoricus,  pp.  174  ff. 
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Syracusan  disaster  the  result  of  madness  or  in  any  way  a 
punishment.46  Thucydides  is  here,  as  always,  keeping 
strictly  to  his  function  as  historian,  allowing  his  readers  to 
draw  the  moral  as  they  choose. 

Thucydides  for  the  most  part,  then,  does  not  deviate  from 
his  task  of  relating  what  has  happened  and  hence  tells  of  the 
cruellest  deeds  without  a  word  of  condemnation,  since  his 
purpose  is  not  to  preach  but  to  inform.  It  is  only  by  an 
occasional  phrase  that  he  allows  us  to  see  his  own  view. 

Xenophon,  on  the  other  hand,  is  always  ready  to  point  a 
moral.  For  instance,  he  says  that  the  Lacedaemonians  who 
had  pledged  themselves  by  oath  to  leave  the  states  inde- 
pendent had  laid  violent  hands  on  the  Acropolis  of  Thebes, 
and  were  eventually  punished  by  the  victims  of  that  iniquity 
single-handed.47 

In  the  speeches  of  Isocrates  the  point  of  view  changes 
according  to  his  purpose.  In  his  eighth  oration  in  which  he 
is  urging  Athens  to  make  peace  with  the  world  and  abandon 
her  despotic  control  of  the  sea,  he  argues  that  peace  is  more 
useful  and  more  profitable  than  war  and  aggressiveness,  and 
justice  than  injustice  (26).  Again,  he  makes  the  statement 
that  it  is  contrary  to  justice  that  the  stronger  should  rule. 
The  Athenians  allow  themselves  to  be  reproached  on  the 
ground  that  they  oppress  the  Hellenes  and  exact  tribute.  But 
in  contrast  to  this  vigorous  attack  on  Athenian  policy  he 
defends  the  Athenians  on  these  very  points  in  two  other 
speeches,  the  Panegyricus  (iv),  a  defense  of  Athens  to  prove 
that  she  deserved  an  equal  place  with  Sparta  in  directing  the 
affairs  of  the  Greek  world,  and  the  Panathenaicus  (xii), 
a  eulogy  of  Athens  and  her  services  to  Hellas.  In  both  these 
speeches  he  answers  the  accusations  against  Athens  which 
are,  in  the  main,  her  treatment  of  her  allies  in  forcing  them 
to  come  to  her  tribunals  and  to  pay  tribute,  and  especially  the 
sufferings  of  the  Melians,  Scionians,  and  Toronians.  Isocrates 

46  In  ii.  65  he  gives  as  the  reason  for  the  disaster  the  failure  of  the  people  to 
support  the  expedition  later,  while  in  vi.  1  he  implies  that  their  ignorance  of  the 
greatness  of  their  task  helped  to  bring  about  the  failure  of  their  attempt. 

«  Xen.  Hell.  v.  4.  1. 
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does  not  attempt  to  deny  these  charges  but  uses  the  Tu  quoque 
argument  to  Sparta.  Sparta's  treatment  of  subject  cities 
has  been  worse  than  that  of  Athens;  Sparta  has  laid  waste 
large  and  flourishing  cities ;  the  Athenians  were  within  their 
rights  in  punishing  revolting  colonies.  The  weakness  of  his 
defense  is  clear.  The  Tu  quoque  argument  is  never  con- 
vincing; the  fact  that  the  cities  which  suffered  from  the 
Athenians  were  smaller  than  those  suffering  from  the  Spar- 
tans is  not  a  sound  proof  of  Athens'  moderation.  Neither 
was  Melos,  as  were  Torone  and  Scione,  a  revolting  colony. 

Plato's  attitude  toward  atrocities  in  warfare  is  best  ex- 
pressed in  the  famous  passage  of  the  Republic  (469).  He 
declares  that  in  warfare  between  Greeks  there  should  be  no 
destruction  of  land  or  burning  of  houses  but  simply  the  de- 
struction of  the  yearly  crop ;  the  dead  should  not  be  despoiled 
of  anything  except  their  arms,  and  the  dead  must  be  given 
up  for  burial;  and  especially  no  Greek  city  should  enslave 
another  Greek  city.48 

It  may  be  argued  that  Plato  is  in  advance  of  his  time  and 
does  not  reflect  contemporary  public  opinion.  While  that 
may  be  true,  there  are  indications  that  this  attitude  was  not 
unknown  among  the  people.  For  instance,  Callicratides, 
after  capturing  Methymna  by  storm,  collected  the  Greek 
prisoners  in  the  market-place  and  declared  that  while  he  was 
general  no  Greek  should  be  sold  into  slavery.  Unfortunately 
for  his  consistency,  in  the  next  sentence  Xenophon  says  that 
he  let  all  the  other  Greeks  go  free  but  sold  the  Athenian  gar- 
rison.49 Still  the  very  fact  that  he  spared  all  but  those 
most  guilty  seems  to  indicate  that  public  opinion  against  the 
enslavement  of  fellow-Greeks  did  exist  at  that  time. 

Then,  too,  early  in  the  history  of  Greece  the  Amphictyonic 
Council,  the  first  League  of  Nations,  as  far  as  we  know,  though 
formed  for  religious  purposes,  made  perhaps  the  first  organ- 
ized attempt  to  ameliorate  conditions  of  warfare.  Its  mem- 
bers bound  themselves  by  oath  not  to  destroy  utterly  any  town 

48  Cf.  Laws  628  and  Polybius  23.  15. 
*HeU.  i.  6.  14. 
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that  was  a  member  of  the  league  nor  to  cut  it  off  from  running 
water.  In  addition,  the  Delphic  oracle  exercised  a  whole- 
some influence  whether  in  the  penalty  assigned  for  ex- 
cesses that  had  been  committed  or  in  acting  as  arbitrator  in 
disputes.50 

In  conclusion,  then,  it  may  be  said  that  the  Greeks  in  the 
days  before  Christianity  and  international  law  show,  on  the 
whole,  such  remarkable  enlightenment  and  humanity  that  the 
statement,  "The  moral  ideas  of  the  Prussians  have  been  no 
more  un-Christian  than  they  have  been  un-Hellenic  51  may 
well  be  justified. 

50  Herod,  v.  114.      Thuc.  i.  28. 

51  Mrs.  Allinson,   op.  cit.      See  p.   1,   n.   1. 


ELECTRICAL  INDUCTION  IN  CHEMICAL 
REACTION* 

Lula  Gaines  Winston 

The  object  of  this  paper  is  to  call  attention  to  certain  neg- 
lected aspects  of  chemical  reaction,  particularly  the  role  which 
electrostatic  induction  may  play.  I  mean,  of  course,  by 
electrostatic  induction  the  electrical  attractions  and  repul- 
sions of  unlike  and  like  charges,  respectively.  From  the  time 
of  Berzelius,  electrochemichal  theories  have  been  advanced 
to  explain  chemical  reaction,  but  in  none  of  these  is  electro- 
static induction  properly  taken  into  account. 

This  is  difficult  to  explain,  since  the  conditions  demanded 
by  the  theories  are  just  those  which  would  give  rise  to  induc- 
tive action.  There  are  present  ions  carrying  electrical 
charges,  neutral  undissociated  molecules,  and  a  nonconducting 
medium. 

Sir  J.  J.  Thomson's  conception  of  the  atom  will  be  adopted 
in  this  discussion.  According  to  him  the  atom  consists  of 
a  sphere  of  positive  electricity,  through  which  are  distributed 
the  negative  electrons.  The  whole  is  in  a  state  of  dynamical 
equilibrium. 

An  electron  is  either  a  small  particle  of  matter  carrying 
a  unit  negative  charge  of  electricity,  or  simply  a  unit  nega- 
tive charge  of  electricity.  We  know  practically  nothing 
about  the  nature  of  positive  electricity. 

An  atom  that  has  lost  an  electron  is  electropositive. 

An  atom  that  has  gained  an  electron  is  electronegative. 

Chemical  reactions  are  fundamentally  connected  with 
losses  or  gains  in  electrons. 

With  these  ideas  in  mind,  let  us  turn  first  to  the  considera- 
tion of  one  of  the  most  characteristic  reactions  of  carbon — 
the  power  to  form  homologous  compounds. 

Inorganic  compounds  are,  in  general,  strongly  dissociated. 
Here,  chemical  action  is  almost  entirely  ionic,  and  induction 
plays  little  or  no  part. 

*  Reprinted  by  permission  from  the  Journal  of  the  American  Chemical  Society, 
June,  1911. 
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Organic  compounds,  on  the  other  hand,  are  weakly  disso- 
ciated. Therefore,  in  solution  we  have  only  a  few  ions  and 
a  large  number  of  undissociated  molecules  present. 

Homology  is  effected  by  the  substitution  of  a  radical  for 
a  hydrogen  atom.  Objection  has  been  made  to  some  electro- 
chemical theories  in  that  in  the  formation  of  compounds,  such 
as  ethane,  either  two  similar  groups  (CH3)  having  like 
charges  must  unite,  or  of  necessity  one  methyl  group  must 
act  positively  and  the  other  negatively.  By  means  of  the 
conception  of  the  role  played  by  induction  this  objection  is, 
at  least  to  some  extent,  removed. 

In  ordinary  electrostatic  induction  in  a  conductor,  the 
following  takes  place.  When  a  body  charged,  say  positively, 
is  brought  near  to  a  neutral  body  from  which  it  is  separated 
by  a  nonconducting  medium,  the  electricities  in  the  neutral 
body  become  separated.  The  negative  is  drawn  nearest  to  the 
positive  inducing  body,  while  the  positive  is  repelled.  If, 
while  the  inducing  body  is  still  near,  the  repelled  positive 
charge  is  removed,  the  once  neutral  body  is  left  negatively 
charged. 

Similarly,  when  positive  methyl  ions  are  brought  into  the 
presence  of  methane  (or  one  of  its  substitution  products  in 
which  one  hydrogen  atom  has  been  replaced),  ethane  would 
be  formed.  The  positive  methyl  group,  approaching  the 
neutral  molecule  of  methane  but  separated  from  it  by  a  non- 
conducting medium,  would  cause  the  electricities  in  the  neu- 
tral molecule  to  separate. 

We  must,  however,  not  think  of  the  electricity  as  separat- 
ing sharply  into  positive  and  negative — the  positive  of  all  the 
atoms  accumulating  in  one-half  of  the  molecule  and  the  nega- 
tive in  the  other.  With  Thomson's  conception  of  the  atom 
still  in  mind,  we  must  think  of  the  individual  atoms  within 
the  molecule.  The  electrons  within  the  atom,  under  the  in- 
fluence of  the  inducing  body,  still  retain  their  same  relative 
positions. 

The  inducing  body  merely  draws  nearer  to  itself  the  center 
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of  gravity  of  the  negative  electrons  of  each  atom,  repelling 
likewise  the  center  of  gravity  of  the  positively  charged  part 
of  each. 

The  inducing  body,  in  drawing  nearer  to  itself  the  elec- 
trons, draws  one  electron  out  of  a  hydrogen  atom.  Thus, 
one  part  of  the  molecule  CH4  gains  an  electron,  becoming 
electronegative,  and  the  hydrogen,  losing  an  electron,  becomes 
electropositive;  the  hydrogen,  being  positive,  is  repelled  by 
the  positive  inducing  body.  The  electrons,  previously  in 
a  state  of  equilibrium,  are  now  no  longer  in  equilibrium. 
The  repelled  hydrogen  ion  will  escape,  if  possible,  and  leave 
the  molecule  of  methane  (minus  a  hydrogen  atom)  charged 
negatively.  The  positive  methyl  group  (the  inducing  body), 
being  near,  is  attracted  and  finally  drawn  into  the  molecule. 

In  ordinary  electrostatic  induction,  contact  with  a  neutral 
body  is  necessary  to  remove  the  repelled  charge,  but  here  it  is 
not  necessary,  since  rapid  motion  of  the  molecule  may  cause 
its  escape. 

It  is  evident  that  in  this  way  entire  homologous  series  of 
carbon  compounds  could  be  built  up. 

Since  the  positive  charge  has  never  been  found  detached 
from  a  mass  less  than  a  hydrogen  atom,  and  since  we  do  not 
know  fractions  of  atoms,  in  inductive  action  substitution  will 
take  place  only  when  a  charge  equivalent  to  that  of  a  hydro- 
gen atom  has  been  repelled  from  the  neutral  molecule. 

Suppose,  however,  the  inducing  body  has  not  power  suffi- 
cient to  expel  a  charge  equivalent  to  that  of  a  hydrogen  ion, 
substitution  cannot  take  place,  but  there  will  still  be  effects 
due  to  induction. 

Suppose,  for  example,  a  molecule  is  so  constituted  that  no 
hydrogen  ion,  or  its  equivalent,  is  free  to  escape  from  the 
molecule,  but  the  only  constituent  free  to  move  is  an  electron. 
While  substitution  does  not  take  place,  a  state  of  strain  would 
be  set  up ;  there  would  be  a  weakening  or  breaking  of  bonds 
due  to  the  redistribution  of  atoms,  necessitated  by  induction. 
Or,  we  may  consider  that  there  is  a  redistribution  of  atoms 
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caused  by  the  breaking  of  bonds.  This  might  explain  the 
tautomeric  behavior  of  certain  chemical  compounds.  Using 
the  enol-hetone  illustration, 

— CH  — CH2 

II  I        , 

— COH  —CO 

Enol.  Ketone. 

inductive  action,  causing  a  rearrangement  of  the  atoms  within 
the  molecule  and  the  expulsion  of  an  electron,  might  produce 
strain  enough  to  break  the  double  bond  joining  the  two  car- 
bon atoms. 

We  see,  on  examination,  that  the  rearrangement  of  the 
atoms  is  just  such  as  would  take  place  in  the  distribution  of 
the  two  kinds  of  electricity  in  a  neutral  body  by  induction. 
The  positive  hydrogens  all  go  to  one  carbon,  while  the  nega- 
tive oxygen  remains  attached  to  the  other  carbon.  We  find 
the  same  condition  in  the  lactime  form  of  tautomerism, 

— N  — NH 


—COH  —CO 

The  objection  urged  against  the  Berzelius  electrochemical 
theory  applies  also  to  inductive  action,  viz.,  that  hydrogen 
atoms  are  replaced  by  negative  atoms.  It  is,  however,  well 
known  that  Sir  J.  J.  Thomson,  by  brilliant  experimental 
work,  has  overthrown  this  objection.  We  must,  therefore, 
think  of  positively  charged  chlorine  and  negatively  charged 
chlorine,  positive  methyl  and  negative  methyl,  etc.  We  can 
readily  see  that  the  effect  produced  in  the  molecule  by  a  posi- 
tively charged  methyl  group,  acting  as  the  inducing  body, 
would  be  entirely  different  from  that  produced  by  a  nega- 
tively charged  methyl  group. 

The  resultant  molecule  could  be  represented  by  the  same 
chemical  formula,  but  it  is  evident  that  the  arrangement 
of  atoms  in  the  two  would  be  different,  giving  rise  to  isomeric 
forms. 
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When  we  consider  the  close  connection  between  isomerism, 
polarized  light  and  electricity,  knowing  as  we  do  that  rotation 
of  the  beam  of  polarized  light  is  dependent  in  some  way  upon 
a  strain  in  the  ether  in  the  interior  of  the  molecule,  inductive 
action  seems  to  be  a  condition  under  which  such  a  strain,  and, 
consequently,  the  rotation  of  the  beam  of  polarized  light, 
might  be  produced. 

Isomeric  forms  can,  of  course,  be  produced  in  other  ways. 
For  example,  compounds  formed  by  any  of  the  following 
methods  could  have  the  same  formulae. 

(1)  Polymerization  of  radicals  having  different  charges. 

(2)  Interchange  of  ions,  as  in  ordinary  inorganic  reac- 
tions. 

(3)  Substitution  by  means  of  inductive  action. 

Thus  far  we  have  dealt  with  saturated  compounds.  How 
do  unsaturated  differ  from  saturated  compounds  in  their 
method  of  formation  ? 

Suppose  a  body,  A,  charged  with  positive  electricity,  is 
separated  by  a  nonconducting  medium  from  a  neutral  body, 
B.  The  electricities  in  B  become  separated.  If,  while  A, 
the  charged  body,  is  still  present,  the  repelled  charge  in  B 
is  removed  by  contact  or  motion,  B  is  left  negatively  charged. 
If  A  is  near  it  may  be  drawn  into  B  and  B  becomes  neutral 
again.     This  happens  in  the  case  of  saturated  compounds. 

If,  on  the  other  hand,  A,  the  charged  body,  is  too  heavy  or 
at  too  great  a  distance  to  be  drawn  into  B,  or  if  it  moves 
away  before  it  can  be  drawn  into  B,  then  B  will  remain  a 
charged  body,  i.  e.,  it  becomes  an  unsaturated  compound,  and 
it  will  be  able  to  form  additional  products ;  and  this  is  charac- 
teristic of  unsaturated  compounds.  These  unsaturated 
molecules  combining  would  also  give  rise  to  polymers. 

The  idea  of  induction  seems  to  account  for  the  variable 
valances  of  some  of  the  elements,  as  will  now  be  seen.  Some 
elements,  we  have  reason  to  believe,  lose  electrons  more 
readily  than  others.  These  elements,  having,  formed  com- 
pounds, like  other  elements  would  be  peculiarly  sensitive 
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to  the  inductive  action  of  a  charged  ion.  Electrons  would  be 
easily  repelled  from  them,  and  they  would  again  become 
capable  of   attaching  other  elements  to   themselves. 

There  is  a  limit,  of  course,  to  the  number  of  electrons  that 
could  be  repelled,  since  the  loss  of  an  electron  would  leave 
the  molecule  more  strongly  positive,  which  would  tend  to 
keep  more  electrons  from  escaping. 

If  this  suggestion  is  true,  the  tendency  to  manifest  differ- 
ent valances  would  be  shown  chiefly  by  the  more  electro- 
negative elements,  by  those  having  a  large  atomic  weight, 
and  by  those  having  small  atomic  volume.  The  reasons  for 
the  above  are  quite  obvious.  An  electronegative  element 
would  be  more  likely  to  repel  the  negative  electron.  A  large 
atomic  weight  probably  means  a  large  number  of  electrons, 
and  the  larger  the  number  the  more  easily  would  some  be 
lost.  These  conditions  are  quite  strikingly  illustrated  in 
the  elements  manifesting  different  valances,  such  as  chlorine, 
phosphorous,  iodine,  nitrogen,  sulphur,  oxygen,  etc.  In  the 
curve  produced  by  plotting  atomic  volumes  as  ordinates 
against  atomic  weights  as  abscissas,  the  very  lowest  points  on 
the  curve,  those  representing  the  smallest  atomic  volumes, 
are  occupied  by  carbon,  manganese,  cobalt,  nickel,  copper, 
iron,  and  chromium.  This  seems  quite  significant  in  the 
light  of  the  explanation  just  given. 

Let  us  now  apply  this  idea  to  catalysis. 

The  function  of  a  catalysis  may  be: 

(1)  To  remove  the  repelled  electricity,  where  the  removal 
is  essential  to  the  electrification  of  the  molecule,  and  conse- 
quent drawing  into  itself  of  the  radical  or  ion.  A  third  body 
may  be  necessary  here,  as  in  the  case  of  ordinary  electrostatic 
induction,  on  account  of  the  small  velocity  of  the  molecule. 

(2)  The  catalyzer  may  serve  to  ionize  one  of  the  reagents 
and  thus  make  the  reaction  continuous,  which,  for  lack  of 
ions,  had  been  impossible. 

(3)  The  catalyzer,  dissociating,  may  by  its  charge  help  to 
draw  the  repelled  charge  (which  cannot  escape  of  itself)  out 
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of  the  molecule.  It  may  render  some  bond  easier  to  be 
broken,  and  thus  make  possible  an  entrance  of  an  atom  or 
group  otherwise  impossible. 

(4)  The  charged  body  may  not  be  near  enough  to  the 
neutral  body  to  bring  about  induction  and,  consequently, 
some  carrier  may  be  necessary. 

(5)  The  charged  body  may  be  too  heavy  to  be  drawn  into 
the  neutral  body  without  a  carrier. 

(6)  The  catalyzer  may  serve  to  break  up  an  equilibrium 
which  otherwise  would  exist. 

(7)  The  catalyzer  may  tend  to  keep  the  undissociated 
molecule  from  dissociating. 

The  reaction  may  not  be  possible  from  mere  union  of 
differently  charged  ions — but  entirely  dependent  on  induc- 
tion. In  such  case  the  molecule  must  be  kept  undissociated 
and  neutral. 

The  fact  that  the  conditions  best  suited  to  induction  belong 
to  organic  chemistry,  together  with  the  fact  that  so  many  of 
the  characteristics  of  organic  compounds  can  be  explained 
by  the  above  suggestions,  would  seem  to  indicate  that  it  is 
worthy  of  consideration. 

It  is  true  that  difficulties  arise  in  the  application  of  induc- 
tion to  chemical  reaction,  but  it  undoubtedly  helps  to  explain 
many  things  hitherto  unexplained. 

The  foregoing  presents  but  a  bare  outline  of  the  part 
played  by  induction  in  chemical  reaction. 

Many  other  chemical  phenomena  can  probably  be  ex- 
plained by  it.  Among  these  are  steric  hindrance,  and  the 
fact  that  conductivity  is  not  a  true  measure  of  dissociation  in 
concentrated  solutions,  but  a  more  detailed  consideration  of 
the  subject  will  be  given  later. 
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